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样中共分离到 126 株骨条藻，结合形态学特征及分子生物学信息，共鉴定出 8
个骨条藻种类：中肋骨条藻 Skeletonema costatum，玛氏骨条藻 S. marinoi，热带
骨条藻 S. tropicum，拟中肋骨条藻 S. pseudocostatum，曼氏骨条藻 S. menzelii，











藻可归为 4个进化支，其中，多恩骨条藻和玛氏骨条藻构成 Clade A，曼氏骨条
藻、日本骨条藻、格里斯骨条藻、拟中肋骨条藻和热带骨条藻共同构成一个大的
























Clade C，亚当斯骨条藻单独构成Clade D。 





















Skeletonema is a worldwide distributed planktonic diatom in coastal water which 
is also a common red-tide organism. There have been few studies on taxonomy and 
molecular biology of Skeletonema in the China sea, and that the species and genetic 
diversity of Skeletonema in China sea keeps poorly known. Therefore, water samples 
were sampled seasonly at the typical waters of China coastal during 2013 to 2014. 
Skeletonema strains were isolated and cultivated in the laboratory. The LSU nrDNA 
and ITS were used as DNA marker for genetic diversity analysis and phylogenetic 
studies. The main purposes of this study is to analyze the intraspecies and interspecies 
differences and geographical genetic difference of Skeletonema, and its phylogenetic 
relationship. The main results are shown as follows: 
1)126 strains of Skeletonema were isolated from 15 sampling sites, including 
Dalian, Qingdao, Ningbo, Fujian, Shenzhen, HongKong and Haikou. According to the 
morphological charaters and DNA sequence information, eight species were identified: 
Skeletonema costatum, S.marinoi, S.tropicum, S.pseudocostatum, S.menzelii, S. 
ardens, S.grevillei, and S.dohrnii。 
2)The genetic diversity of eight Skeletonema species were analyzed based on the 
LSU nrDNA sequences. Results showd that: As a whole, Except that S. marinoi and S. 
dohrnii were difficult to divide, the interspecies differences of other 6 species were 
significant. There are interspecies differences in five of eight Skeletonema species; 
there are geographical genetic differences in S.costatum, S.tropicum, S.ardens, 
S.pseudocostatum and S.dohrnii, but there are not in other 3 species.  
3)There is no distinct intraspecies difference among the strains of one species 
isolated from the same water area; and the strains isolated from the same water area at 
different months or seasons also have no obvious difference.  
4) The phylogenetic tree based on LSU nrDNA indicated that: 6 species can be 
















dohrnii formed Clade A, but the two species cannot be distinguishied. The Clade B 
contained S.ardens, S.tropicum, S.menzelii, S.pseudocostatum, S.japonicum and S. 
grethae. S.ardens and S.grevillei formed Clade C, and Clade D covered S. costatum 
and S. subsalsum. 
5) The genetic diversity of eight Skeletonema species were also analyzed based 
on the ITS sequences. Results showd that the length of ITS sequences after aligned is 
650bp which contains 561 varible sites and 428 parsim-infomative sites, which 
indicated that the ITS gene is more variable. The intraspecies differences of S. 
marinoi , S.dohrnii and S.costatum are more distinct, but other six species are not. The 
interspecies difference of eight species are significant.  
6)The phylogenetic tree based on ITS sequence indicated that the strains can be 
divided into 8 species obviously. S.marinoi and S.dohrnii formed Clade A, S. 
grevillei , S.menzelii and S.costatum formed Clade B. S. tropicum and S. 
pseudocostatum formed Clade C. Clade D only covered S. ardens. 
7)Combined morphology with phylogenetic result based on LSU nrDNA and 
ITS, we consider that, in 8 species of Skeletonema, the phylogenetic relationships 
between S.dohrnii and S.marinoi, between S.pseudocostatum and S.tropicum are close, 
but that of other 4 species are needed further study. 
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